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It is well known that, when iron is heated to a high tem-
perature, and forged upon the anvil, a thick unequal scale is
formed upon the surface of the iron, by the action of the
oxygen of the atmosphere; and if steel is heated to the same
degree, and forged upon the anvil, a thick unequal scale is
formed upon its surface in a similar manner as it is formed
upon the surface of iron. This thick unequal scale would
cause the steel to harden unequally, if it were not removed
previous to hardening of the steel; but it must be borne in
mind, that, when tools are made of the best cast-steel, and
forged at the proper heat, and the anvil kept clean during
the time they are forged, it will prevent this thick unequal
scale being formed; but a very thin equal skin or scale will
be formed. This thin equal scale does not prevent the steel
hardening equally, neither does it prevent the steel becom-
ing sufficiently hard for most purposes; but it will prevent
the surface steel becoming cool too suddenly, consequently
it must be obvious that it will have a tendency to prevent
the steel breaking in hardening.

When steel is required to possess the greatest possible
degree of hardness, it is obvious that the scale must be re-
moved previous to hardening of it.

There are many large steel articles broken after harden-
ing them, by taking them out of the water before they are
thoroughly cold; and, perhaps, a few words upon this will
not be out of place. It is the opinion of many mechanics
that the cause of steel breaking after it is lifted out of the
water is the action of the air upon the steel, when first the
steel comes in contact with the air. It is true that large
masses of steel frequently break immediately the steel is
lifted out of the water; but I am at a loss to see in the